I. INTRODUCTION
In order to determine the degree to which operation of the Army Pulse
Reactor Assembly (APRA) at the proposed Aberdeen Proving Ground site will disrupt other nearby activities, it is necessary to calculate the radiation dose which will be delivered at various distances from the nuclear reactor.
In the case of an unshielded reactor such as APRA, the exclusion area will be determined by the dose produced by radiation emanating from the reactor.
The proposed site is in the industrial area of the Proving Ground. Access to this area by the public and by all Aberdeen Proving Ground employees except those who have industrial area passes is restricted. The following proposals have been made to further restrict access to the reactor site and, at the same time,
to provide adequate protection to insure the safety of persons not directly under the administrative control of the reactor staff.
a. There should be a barbed wire fence with appropriate signs attached at a distance such that the maximum weekly dose outside of this fence is 10 torem.
b. There should be a security fence (6 or 8 foot fence with barbed wire barrier on top) at a distance such that the maximum daily dose outside of this fence is 10 rem.
Members of the Hazards Evaluation Branch of the AEC have indicated that these restrictions would probably be considered adequate for exclusion of "nonoccupational" personnel.
II. CAILULATION OF NETIRON DOSE
The Godiva II neutron* leakage spectrum is used as a source model for the calculation by Method B. See Reference 1. This spectrum is included as Figure 1 . The total source is assumed to be 80 x 1017 fissions, and the number of leakage neutrons per fission is assumed to be 1.4 (Reference 2, p. 9). This source is equivalent to 40 pulses per week at 2 x 1017 fissions per pulse. 2 x 1017 fissions is the probable maximum yield which the APRA will deliver in one pulse. The dose-distance calculation has been made by two different methods.
*The y dose 1s estimated at about 2 per cent of the neutron dose at distances of interest. See Section III. Changes in air density would cause, presumably, a change in mean free path.
A calculation was made using the above method with an infinite mean free path for the first 100 meters. This method predicts 10 mrem/wk at 1110 meters (1215 yards).
B. Method B
A more complex calculation was made using the data presented by Mehl (Reference 4). Mehl gives dose-distance data in air for nine monoenergetic sources. The Godiva spectrum was approximated by building up a spectrum composed of the nine monoenergetic sources given by Mehl. An appropriate number of neutrons was assigned to each source according to the number of neutrons of the Godiva spectrum in the energy range corresponding to monoenergetic source. Table II and in graphical form in Figure 3 . The "inverse square loss only" curve is shown for comparison purposes only. for the reactor operated at the outdoor site. OCaloulated dose assuming no attenuation other than Inverse, squo lUos.
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III. CALCULATION OF GAMMA DOSE
A. Fission Gammas
The total fission gamma source (delayed plus prompt) ;is assumed to be short delayed and long time delayed. If E t-0.95 Mev, the calculations given here indicate a gamma dose which is too small by 5 to 10 percent when one takes into account the fact that the nitrogen capture gamma dose is dominant at large distances. Since it will be shown that the gamma dose is small in comparison with the neutron dose for the situation under consideration, no further attempt will be made to resolve this apparent contradiction.
Using the distribution n(E) = 13.1 c2 exp. -E, the energy range 0 to 8 Nev is broken down into energy groups of 1/2 Mev width as shown in Table III . The number of gammas in each group, nio, is assigned the median energy of the energy range, Ei. The distribution of gammas emitted in neutron captures in nitrogen is given in Table IV (taken from Reference 7). 
of photons of Energy Ek per fission
The number of photons, Pk' of energy Ek is then assigned to the median energy Ei of the particular energy group in which the energy Ek fails as indicated in Table III .
The nitrogen capture gammas are treated as a point source positioned at the reactor center. This approximation is justified on the basis that in this calculation we are only interested in the dose at 1000 yards or more and the great majority of all neutrons are absorbed well within this distance.
C. Composite Gamma Dose
The number of gammas in each of 19 energy ranges between 0-i1 Mev, ni(comp) = ni, is determined by adding the contributions from fission gammas and N.C. gammas. The values of ni are listed in Table III . Also listed in Table III From Table III , we see that fission pulse the gamma dose is -0.1 mr at 1000 yds and -0.01 mr at 1500 yards.
IV. ANALYSIS OF CALCULATION A. Results
The gamma dose is less than 2 per cent of the neutron dose (as calculated by Method B) for distances out to about 1500 meters. Therefore, we may neglect the gamma dose.
The distance at which 10 mrem/wk will be accumulated from a weekly source of 80 x 1017 fissions is 1215 yards based on calculation Method A. The corresponding figure for Method B is 1700 yards.
The distance at which 10 rem/day will be accumulated is 195 yards by Method A and 315 yards by Method B. A,B 1. The radiation leakage from the APRA may be more (or less) per fission than that for Godiva (which was used in these calculations). The APRA neutron leakage spectrum may not be the same as the Godiva spectrum (which was used in these calculations). (Reference 13, p. 89); however, no data has been found for neutron transmission. The non-nitrogen capture gamma dose will probably be reduced by about a factor of 2 or 3 at a distance of 1500 meters. It would not necessarily follow that this same figure can be used for neutrons, however.
A,B 5.
It may not be necessary to pulse the reactor once per hour.
Nevertheless, it would be desirable to be able to do so.
A,B 6. The APRA may not be capable of producing a pulse which is 13 times as large as the nominal Godiva II pulse of 1.5 x 1016 fissions/pulse. (assuming an infinite medium of air).
A,B 9. Any attenuation of neutrons in the walls of the reactor building or experimental equipment positioned around the reactor will reduce the dose at distances of interest.
Of the above items, perhaps only the last one may be expected to result in a significant change in the predicted dose.
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